The authors examined the relationship between anxiety, depression and physical disability, after controlling for demographic and health variables, in a sample of 374 adults aged 18-94. Results indicate that anxiety, depression and comorbid anxiety and depression are associated with higher levels of disability, after controlling for factors such as age, gender, income, self-rated health, number of medical conditions and number of physician visits in the past year. Furthermore, anxiety, depression and comorbid anxiety and depression have a differential effect on disability according to age, with older adults with any of these symptoms reporting higher levels of disability than younger adults. These findings suggest that physicians working with older adults should assess for and treat anxiety as well as depressive symptoms.
Introduction
Anxiety, depression and physical disability are three major problems faced by many older adults, and there is growing evidence that these problems are related. Many studies have demonstrated that depressive symptoms are related to disability and poorer recovery from medical incidents independent of the increased medical burden experienced by depressed adults (for a review, see Lenze et al., 2001) . However, surprisingly little research has examined the relationship between anxiety symptoms and disability.
Research has suggested that anxiety symptoms and disorders may be as disabling as depression (Kessler, DuPont, Berglund, & Wittchen, 1999; Massion, Warshaw, & Keller, 1993; Ormel et al., 1994; Wetherell et al., 2004) . Nonetheless, only a handful of studies have examined the relationship between anxiety and disability. Based on these studies, anxiety symptoms appear to be associated with increased levels of disability among older adults with medical comorbidities. With the exception of Brenes et al. (2005) , however, these studies did not examine the impact of anxiety on disability independent of depressive symptoms. Because anxiety and depressive symptoms are frequently comorbid, it is important to determine if anxiety is a risk factor for disability independent of depression. Brenes et al. (2005) provides evidence that anxiety is a predictor of the progression of disability, supporting the further study of anxiety. A second limitation of these studies is the small age range of the samples. Studies have focused on either adults or older adults, rather than taking a lifespan approach. No research to date has examined whether disability is more strongly related to anxiety or depression in older adults than in younger adults. Because disability is a more normative or expected experience in older people than in younger people and there are many competing somatic conditions, it is possible that disability in late life is less strongly associated with anxiety and depressive symptoms. Conversely, since disability in older adults is often associated with increasing dependence and institutional placement, this may result in higher levels of anxiety or depression for older adults facing disability.
The purpose of this study is to examine the relationship of anxiety and depressive symptoms with disability, both independently and in combination. Another purpose of this study is to examine the interaction between age and anxiety and depressive symptoms on disability to determine whether anxiety and depression are more or less strongly associated with disability in older people than in younger adults.
Methods

Participants
The sample consists of 374 adults from a mailing list purchased from an outside vendor. The mailing list included 1,500 adults residing in San Diego County, approximately half of whom were over the age of 60. The mailing list was created primarily from the local San Diego white pages. A package containing the questionnaire, informed consent document and stamped and addressed return envelopes was sent to individuals on the list. Participants received a prepaid telephone card good for 60 minutes of longdistance service in return for their participation.
The average age of the sample was 56.76 years (SD ¼ 18.80, range ¼ 18-94). The majority was white (83.1%); 3.8% were African American, 5.4% were Hispanic/Latino, 5.1% were Asian, 0.5% were Native American and 2.2% identified themselves as another race/ethnicity. The participants were highly educated (M ¼ 15.1 years; SD ¼ 3.4) and consisted of 65.1% males. More than half of the sample was currently married (58%), 18.9% were never married, 12.4% were divorced or separated and 10.8% were widowed.
Measures
All participants completed a questionnaire that included demographic information, medical conditions as indicated on a checklist of 50 common health problems, current prescription medications and number of doctor visits (not including mental health visits) in the previous year.
Disability was assessed using a modified form of the 10-item Physical Functioning subscale from the Medical Outcomes Study Short-Form 36-item Health Survey (Ware, Kosinski, & Gandek, 1993 , 2000 . In this form, participants were asked to indicate whether or not they had any limitations in performing each of the activities. Scores were calculated from 0-100, with higher scores indicating greater disability. Cronbach's alpha for the current study is 0.88.
Anxiety and depressive symptoms were measured using the 18-item form of the Brief Symptom Inventory (BSI-18) (Derogatis, 2000 (Derogatis, , 2001 . The anxiety and depression subscales each consisted of six items. Based on standardized norms, participants were classified as having significant levels of anxiety or depression if they scored above a t-score of 63 on the Anxiety or Depression subscales. Cronbach's alphas for the anxiety and depressive subscales were each 0.92.
Statistical analyses
Correlations were performed to examine the bivariate relationships among demographic variables, health status, anxiety and depression and disability. In order to examine the relationships between anxiety and depression and physical disability after controlling for demographic variables and health status, a series of three multiple regression analyses were conducted using SPSS release 13 (SPSS, 2004) . The dependent variable in all three analyses was disability. Demographic information including age, gender, education, marital status (coded as married vs. not married), race/ethnicity (coded as white vs. not white) and income was entered in the first step. The presence of specific diseases or chronic conditions related to physical disability (arthritis, cancer, congestive heart failure, coronary heart disease, diabetes, emphysema/chronic obstructive pulmonary disease (COPD), hearing loss, heart attack/heart failure, incontinence, osteoporosis, stroke), number of medical conditions, number of physician visits and number of prescription medications were entered in the second step.
In Model 1, anxiety was entered in the third step and the interaction between anxiety and age was entered in the fourth step. In Model 2, depression was entered in the third step and the interaction between depression and age was entered in the fourth step. Finally, in order to determine the independent effects of anxiety and depression on disability, a third regression analysis was conducted (Model 3). Due to the multicollinearity between anxiety and depression, three new variables were created: anxiety symptoms only, depressive symptoms only and comorbid anxiety and depressive symptoms. These three variables were added simultaneously in the third step and the fourth step included the interactions between age and these three variables.
Results
Participants reported, on average, 2.59 medical conditions (SD ¼ 2.42) and took an average of 1.95 prescription medications (SD ¼ 2.19). They reported an average of 3.72 (SD ¼ 4.18) doctor visits in the previous year. The average level of physical disability was 13.20 (SD ¼ 25). The most commonly reported health conditions included arthritis (33.8%) and hearing loss (19%). With respect to anxiety and depressive symptoms, 6.4% reported significant levels of anxiety, 11.5% reported depression and 4.5% reported comorbid anxiety and depressive symptoms.
As seen in Table I , older age (r ¼ 0.40, p50.001), lower levels of education (r ¼ À0.19, p50.001) and lower income (r ¼ À0.31, p50.001) are associated with higher levels of disability. All health problems and health-related characteristics, including number of visits to a physician, number of medical conditions and number of prescription medications also had significant bivariate relationships with physical disability (all ps50.05). The presence of anxiety and depression were correlated at similar magnitudes with physical disability (r ¼ 0.11, p50.05 and r ¼ 0.10, p ¼ 0.065, respectively).
The results of the regression analyses are presented in Table II . The overall regression model containing demographic variables was significant. In particular, older age ( ¼ 0.43, p50.001) and lower level of income ( ¼ À0.23, p50.001) were significantly associated with greater disability. Health-related variables were also related to increased disability; specifically, presence of congestive heart failure ( ¼ 0.11, p50.05), presence of emphysema/COPD ( ¼ 0.13, p50.005), number of medical conditions ( ¼ 0.24, p50.05) and number of physician visits ( ¼ 0.26, p50.001) were significantly associated with greater disability, after controlling for demographic variables. In Model 1, there was a main effect for anxiety, with greater anxiety associated with increased disability ( ¼ 0.15, p ¼ 0.001). There was also a significant age by anxiety interaction, with anxious older adults experiencing the highest level of disability ( ¼ 0.32, p ¼ 0.001). In Model 2, there was a main effect for depression, with greater depression associated with increased disability ( ¼ 0.12, p50.01). There was also a significant interaction between age and depression, with depressed older adults experiencing the highest level of disability ( ¼ 0.24, p50.05).
Finally, in Model 3, with anxiety only, depression only and comorbid anxiety and depression entered in the same step, only comorbid anxiety and depression was related to disability ( ¼ 0.16, p50.001). The fourth step containing the interactions between age and anxiety only, age and depression only and age and comorbid anxiety and depression was significant (p50.001), with significant interactions between age and anxiety only ( ¼ 0.35, p50.001), age and depression only ( ¼ 0.28, p50.05) and age and comorbid anxiety and depression ( ¼ 0
Discussion
Little research has examined the associations between both anxiety and depression and physical disability across the lifespan. The results of this study suggest that, after statistically controlling for demographic and health-related characteristics, physical disability is associated with both anxiety and depressive symptoms. When the effects of anxiety and depression were examined simultaneously, both were independently associated with disability. Additional findings suggest that both anxiety symptoms and depressive symptoms are associated with greater physical disability with increasing age.
The finding that anxiety is associated with increased levels of physical disability is consistent with the few studies in this area. Brenes et al. (2005) found that anxiety symptoms are predictive of the progression of physical disability among older women. Similarly, Tinetti and colleagues (1995) also found that anxiety symptoms are predictive of Activities of daily living (ADL) disability over the course of one year. Others have found a relationship between anxiety symptoms and disability in medical patients (Bond et al., 1998; Salaffi, Cavalieri, Nolli, & Ferraccioli, 1991) . Similarly, depressive symptoms were significantly associated with physical disability. This is consistent with the extensive literature supporting the association between depressive symptoms and physical disability independent of health conditions and health status (Lenze et al., 2001) .
Another purpose of this study was to examine whether the relationship between anxiety or depressive symptoms and physical disability varies with age. Findings indicate that anxiety and depressive symptoms alone as well as comorbid anxiety and depressive symptoms are more strongly associated with physical disability among older adults than younger adults. One possible explanation for this finding is that physical disability may spark concerns about increasing dependence and possible institutional placement. This possibility may be more salient among older adults. Further, disability affects perceptions of control and self-esteem, which may lead to a vulnerability to anxiety and depressive symptoms (Schulz, Heckhausen, & O'Brien, 2000) . Alternatively, there may also be a common biological link between aging, physical disability and anxiety and depressive symptoms. The current study addresses one of the most important limitations of previous studies: a head to head test of the effects of anxiety and depressive symptoms on disability. The results of this study indicate that anxiety is associated with disability both jointly with, and independent of, depressive symptoms. Although there was only a main effect for comorbid anxiety and depression on disability, anxiety, depression and comorbid anxiety and depression all significantly interacted with age. Further, the strongest effect was for the age by anxiety interaction. These results provide clear evidence that the effect of anxiety on disability is not mediated by depression; rather, anxiety has a direct association with disability. Overall, anxiety and depression and their interactions with age explain a small but significant part of the total variance in disability (4-5%). However, the effects of anxiety and depression on disability ( range 0.12-0.35) are in the same range as the effects of physical health (number of medical conditions and physician visits; range 0.24-0.26). This is strong evidence of a link between psychological symptoms and physical problems.
These findings must be interpreted in light of the limitations of this study. First, because the sample is highly educated, the generalizability of the results to less educated individuals may be limited. Second, data are cross-sectional, precluding causal inferences. Thus, we are unable to say if anxiety and depression lead to disability or if disability leads to anxiety and depression. Third, information about health conditions and medications was obtained through self-report measures, rather than through more objective means such as chart reviews or pharmacy records. Fourth, measures of anxiety and depressive symptoms rather than structured clinical interviews were used. However, the BSI-18 has demonstrated adequate reliability and validity for assessing anxiety and depressive symptoms (Derogatis, 2000) . Finally, objective physical performance assessments were not obtained. Thus, we are unable to say whether anxiety and depression are associated with a person's perceptions of functioning independent of their level of actual physical functioning.
Nonetheless, there are several notable strengths of this study. First, we examined the individual and joint associations between anxiety and depressive symptoms and physical disability, addressing a significant limitation of the existing research. Second, the wide age range of the sample allowed us to examine the differential associations of anxiety and depressive symptoms and physical disability by age. Third, our dependent variable, physical disability, is an ecologically valid measure of disability for both old and young adults alike. Finally, findings controlled for a wide variety of health-related variables, including medical conditions, number of prescription medications and number of physician visits, as well as self-rated health.
There are a number of directions for future research. First, longitudinal studies are needed to establish anxiety and depression as risk factors for disability. In other words, longitudinal studies are needed to confirm that anxiety and depression cause disability. Second, measures of observed physical performance should be included rather than solely relying upon self-reported measures of function in order to avoid the potential of overly pessimistic perceptions of functioning. Third, mediators of the relationship between anxiety and depression and disability need to be identified in order to have a better understanding of how anxiety and depression cause disability, allowing us to develop interventions prevent or slow the progression of physical disability.
Although we cannot infer that anxiety and depressive symptoms produce disability, we can conclude that anxiety and depressive symptoms do have significant associations with physical disability across the lifespan. Our findings suggest that it behooves clinicians to assess for and treat symptoms of anxiety and depression among all patients, especially older ones. There is some evidence that suggests that treatment of depression results in decreased disability (Borson et al., 1992; Heiligenstein et al., 1995; Landreville & Bissonnette, 1997; Robinson et al., 2000) . Similarly, there is some suggestion that interventions that address disability may also decrease depressive symptoms as well (Penninx et al., 2002) . Further work is needed to determine if treatment of anxiety and depressive symptoms results in decreased disability and if treatment of physical disability results in decreased anxiety and depressive symptoms. 
